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[CONSTITUTION] 

TISO— jixit The following general formula 

H - X T 1 - Ala - X t 2- Pro H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X t 3-Gln-X 

-Cys-Cys-Val- X T 3-Gln 1 4-Leu-Glu-X T 5-Y 

— X T 4 - Leu — Glu — X T 5 — (X t 2, expressing the amino acid residue 

Y chosen from the group which is made of Ser 

(i^, X T 2 fit Ser & XXI and Ala in the Formula. 

Ala J; K) te&ffifrbMtffri&T X T 3 expresses the amino acid residue chosen 

5 y StJ^S L, X T 3 (4 from the group which is made of Ser and Pro, x 

Ser ioXXl Pro <fc K> 14 expresses the amino acid residue chosen 

Mi~£tii) T 5; J S^HSr^ L, from the group which is made of Ala and Asp, x 

X 14 it Ala is XXI Asp X <9 T 1 and X T 5 express the peptide fragment 

ft^S^biififtiST ^ / which is made of a 1-5 amino acid residue 

3S£r^L, XT1 joil/X T5 chosen from the group which is made of a 

IZZM'ti^&lttcn Gly, single bond or 

Ala, Val, Arg, Asn, Ser, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Phe, Pro, Leu, Glu, Asp, ys,Thr,His,Tyr,Nle, and lie, respectively, y 

Lys, Thr, His, Tyr, Nle expresses a hydroxyl group or an amino group.) 

ioXXI lie XK> teZMfrbMlf It shows above, and the peptide or its salt which 

ft51~5{@tf)T$: / X has a TGF-(beta-) like activity. 

vtez^yT-b'mKzmu y 
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[ADVANTAGE] 

# #t\ ^JSttflMbJEl 1) It is useful for the treatment of fracture, a 

£^54£§ll1$i$,3£Jf0ttlli]$5fiE, wound, multiple sclerosis, a rheumatic arthritis, 
#*il$E, Wsffl3Plte)£(Dfe%£K osteoarthritis, osteoporosis, a periodontal 
WfflT*fc>9, disease, etc. 

J6^Sf&^r5§!)^:&!)^ftJ^ l Ji~?)o Moreover, the rejection after an organ 

transplant is suppressed effectively. 



[CLAIMS] 



1 ] 

H-X T 1-Ala-X T 2-Pro 
-Cys-Cys-Val- X T 3-Gln 
-X T4-Leu-Glu-X T 5- 
Y 

(j£tK X T2 fi Ser *3it>* 
Ala «t«3/jJ5»^e>awrtb5T 
5 X T 3 (4 

Ser *3 ct Pro J; <0 ft b 

X T4 it Ala jo<tt>* Asp <fc <9 

* 5 m frb m h: -a r ^ y 

S£^U x T 1 *5«ktfX T 5 
teZn^tiW&^tite Gly, 
Ala, Val, Arg, Asn, Ser, 
Phe, Pro, Leu, Glu, Asp, 
Lys, Thr, His, Tyr, Nle 
*5J:tf lie £>9&3i¥^ibiitf 

^^S^^K^fJtSr^L, Y 

1"o) ^oTGF-j3 



[CLAIM 1] 

General formula 

H-X T 1-Ala-X T 2-Pro-Cys-Cys-Val-X T 3-Gln-X 
1 4-Leu-Glu-X T 5-Y 

(X T 2, expressing the amino acid residue 
chosen from the group which is made of Ser 
and Ala in the Formula, x T 3 expresses the 
amino acid residue chosen from the group 
which is made of Ser and Pro, x T 4 expresses 
the amino acid residue chosen from the group 
which is made of Ala and Asp, x 1 1 and X T 5 
express the peptide fragment which is made of 
a 1-5 amino acid residue chosen from the group 
which is made of a single bond or 
Gly.Ala.Val.Arg.Asn.Ser.Phe.Pro.Leu.Glu.Asp.L 
ys,Thr,His,Tyr,Nle, and lie, respectively, y 
expresses a hydroxyl group or an amino group.) 
It shows above, and the peptide or its salt which 
has a TGF-(beta-) like activity. 
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[if ^2] [CLAIM 2] 

— J&^; General formula 

H-X T6-A-X T7-Y H-X T 6-A-X T 7-Y 

(^^K A fi^S ( 1 ) : Ala Ala Pro (In the Formula, A is a peptide fragment shown 

Cys Cys Val Pro Gin Ala Leu by Formula (1):Ala Ala Pro Cys Cys Val Pro Gin 

Glu (SE?iJ#-§- : 1) X*7jk£ti Ala Leu Glu (sequence number: 1), formula (2): 

5^7°^ K$rJt, 5£ (2) : Ala The peptide fragment shown by Ala Ser Pro 

Ser Pro Cys Cys Val ProGIn Cys Cys Val ProGIn Asp Leu Glu (sequence 

Asp Leu Glu (MB&l&^r : 2 ) number: 2) 

b'Witf t-~k.it Or Formula (3): Expressing the peptide 

UK ( 3 ) : Ala Ser Pro Cys Cys fragment shown by Ala Ser Pro Cys Cys Val Ser 

Val Ser Gin Asp Leu Glu (SE^'J Gin Asp Leu Glu (sequence number: 3), x T 6 

##• : 3 ) "C^ $ ft <5 ^ 7°^ K and X T 7 express the peptide fragment which is 

.ftfJt £r3g L, XT6:&J;tFXT made of a 1-5 amino acid residue chosen from 

7 ti ft %z ft & £ tc fi the group which is made of a single bond or 

Gly, Ala, Vai, Arg, Asn, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Ser, Phe, Pro, Leu, Glu, ys.Thr.His.Tyr.Nle, and lie, respectively, y 

Asp, Lys, Thr, His, Tyr, expresses a hydroxyl group or an amino 

Nle *5j:tf lie <£ OftSi^k group. ) 

M&ftZ) l~5i@(DTS:y The peptide or its salt of Claim 1 shown now. 

*m-r a ) x*7jk <* ti % 1 12 

[ft#if3] [CLAIM 3] 

TIE© Following 

it (4) :Asn ProGlyAla Ser Ala Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 

Ala Pro Cys Cys Val Pro Gin Cys Cys Val Pro Gin Ala Leu Glu (sequence 

Ala Leu Glu (gE?'J#-5§- : 4 ) , number: 4), formula (5): Ala Ala Pro Cys Cys Val 

^C(5) :Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro He Val 

Pro Gin Ala Leu Glu Pro Leu (sequence number: 5), formula (6): Ala Pro Glu 

Pro lie Val (M&i&^r : 5 ) , Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 
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^ ( 6 ) : Ala Pro Glu Ala Ser Ala Leu Glu (sequence number: 6), formula (7): Ala 

Ser Pro Cys Cys Val Pro Gin Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 

Asp Leu Glu (Sfi£'J#-§- : 6 ) % Leu Pro He Val (sequence number: 7), formula 

& ( 7 ) : Ala Ser Pro Cys Cys (8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 

Val Pro Gin Asp Leu Glu Pro Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 

Leu Pro He Val (IS^Uf^ : 7 ) , (sequence number: 8) 

( 8 ) : Asn Pro Gly Ala Ser Ala Or formula (9): The peptide or its salt of Claim 1 
Ser Pro Cys Cys Val Ser Gin shown by Asn Pro Gly Ala Ser Ala Ser Pro Cys 
Asp Leu Glu Pro Leu Thr lie Cys Val Ser Gin Asp Leu Glu Pro Leu Pro He 
Leu (gEifll## : 8 ) Leu (sequence number: 9). 

( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (mm^r : 9 ) 

l^m<Dmwmm) [detailed description of the 

INVENTION] 



[0 0 0 1] [0001] 



[MM±<D$ Uffl#»] [INDUSTRIAL APPLICATION] 

^^(iTG F — j3 This invention relates to the peptide or its salt 

•f 5^7°^ KSiifcfi-fcO&teM which has a TGF-(beta-) like activity. 

i~ 5„ IfWMt- <£ 9 £§#££^13 Since the peptide or its salt which this invention 

^■zf^- K£fcfi-€:tf>jfifi, TG provides has a TGF-(beta-) like activity, it is 

F — /3 ^fiSti £ Wi~ <5 ^ t useful for the treatment of fracture, a wound, a 

fOU^ y r>-^54£IHI rheumatic arthritis, osteoarthritis, osteoporosis, 

tiii^ £J$14BM15S^ #M$e> a periodontal disease, multiple sclerosis, etc. 

MMfil, #3St£fi!!ftSfi£fc Moreover, the rejection after an organ 

Wilz.^ffl'V&'Q, ^ fcfll^^fll transplant can be suppressed effectively. 
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[0 0 0 2] 



[0002] 



TGF {YyVxyx—X-sy 
? p * 7 7 t 5 - 
transforming growth factor) — 

(tt*&#* m 24 f& 146 
H (1992¥)#Ba)o Stt^^T 
G F - 0 2 5 k D 

If t^at/V 7*7*5 — 
f-^^i^^-X^-y if 

7^ (Proc. Natl. Acad. 
Sci.USA.), W, 85 # % SI 4715 
H (1988#)*fl8K 9y KttE 
^«MJ®-?fc 5 N R K - 4 

1/ ^ h h t° y ^ * -f V X 

^^<p 5/7°^ ^^/v /<4irn 
is — (Current Topics in 
Developmental Biology). ^24 
fj?95H (1990¥)#RS) o 



[PRIOR ART] 

TGF(transforming growth factor 
transforming growth factor)- (beta-) is 
discovered as a tumor origin factor which 
makes the non-oncocyte express an 
oncocyte-characteristic, after that, normal 
tissues, such as blood platelets, macrophage, a 
bone, and a kidney, also discovered (refer to a 
clinical immunology, Volume 24, and Page 146 
(1992)). 

As for activated TGF- (beta-), molecular weight 
exists as a homo dimer of about 25 kD(s). 
(Proceedings of the National Academy of the 
Sciences of the United States of America 
(Proc.Natl.Acad.Sci.USA.).) 
It causes transforming reversibly to NRK-49F 
strain which is the normal fibroblast of Volume 
85, refer Page 4715 (1988), and a rat, it has the 
effect which promotes propagation by the soft 
agar. 

However, it becomes clearly to act as a 
growth-inhibition factor to many cell in addition 
to this (refer Current Topics in Developmental 
Biology (Current Topics in Developmental 
Biology), Volume 24, and Page 95 (1990)). 
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[0 0 0 3] [0003] 

TGF-j3 fiiiif c ©$r££4Eii TGF- (beta-) promotes neogenesis of the blood 

^oMS^Sffgi 6 vessel, and since a synthesis of an 

EScSffJEiill-S ^ t h > ##f <£> extra-cellular substrate protein Is promoted, it is 

&£f£ffl £ fc (tiiJ^^Ji^)^:^ thought that it has a joining effect of fracture or 

^Ti~<5 t^x. btift (-fr-J^y the wound healing effect (refer a science 

* (Science), ^ 237 1 333 (Science), Volume 237, and Page 1 333 (1 987)). 

M (1987 *£)#$)„ TG Moreover, since TGF- (beta-) has a forceful 

F — /? fi^^/^^S^Syf^ffi^r immunosuppressive effect, suppressing the 

toii^tj, E^^^ffi^wjg rejection after an organ transplant is reported 

M^at^r b&&&£ (refer to the Proceedings of the National 

tL"CV^5 (ynv^-f^y^ Academy of Sciences of the United States of 

-tisa-f/i- 7%t America (Proc.Natl.Acad.Sci.USA.), Volume 87, 

5- Or-? •V-J^lsi'—Z and Page 1591 (1990)). 

if af/fryK *t Furthermore, TGF- (beta-) exists in the synovial 

y ^"7" T / V i> (Proc. fluid of the patient of a rheumatic arthritis, 

Natl. Acad. Sci. USA.),|=j873i, neutralizing an effect of IL-1 which is a forceful 

^ 1591 K (1990 ^)#ffi0 o $ inflammatory mediator is reported (refer to the 

TGF-j3(i!J Journal of Immunology (J. Immunol.), Volume 

Hfil5|fc©J&#<D§8®iK*K#GE 145, and Page 2514 (1990)). 

L, S&ftft&SEti;* x-f ^— $ Moreover, TGF- (beta-) from promoting an 

"Cfc<5 I L — 1 cDf^#]£r c f J fn-t" osteogenesis in-vivo 

3 £ <t ^ £ ti X V ^ 5 (if It is thought that it is useful for the treatment of 

i/^—fjv y{ A / Py" osteoporosis or the periodontitis (refer to the 

— (J. Immunol.), % 145 experimental medicine, Volume 8, and Page 

% 2514 H (1990 ¥)#fi§) 0 * 345 (1990)), suppressing onset of an 

tc s TGF-j3|j: in vivo experimental multiple sclerosis model animal is 

7fM£r{Eii1"Sv: -Jr j&»£>» #$& also reported (it Proceedings of the National 

M&$.tcl$&mifr(D%3m^f8 Academy of Sciences of the United States of 

X*hZ> b^TL tbti (SUftE^ America (Proc.Natl.Acad.Sci.USA.)). 

% 8 % 345 H (1990 ¥) Refer to Volume 88 and Page 2918 (1991). 
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[0 0 0 4] 



[0004] 



£0] 

JifBWTGF- j3tt, #^4^ 

S^t^r ^^.k JFF»*5«t 

3f-, #3§^WB#J|2. TGF 

o!fiv^TGF-/5fliettSr^-t- 
3^:/f- KSrSIP-rs £ £ Kite 

<5o 



[PROBLEM to be solved by the Invention] 

Since molecular weight is large, 
above-mentioned TGF- (beta-) has a high 
immunogenicity, and has a possibility that a 
repetitive administration may cause the 
anaphylactic shock. 

Moreover, even if it administers in the living 
body, a blood shell loss is carried out within 
several minutes, and effectiveness is lost. 
Moreover, by administering in large quantities, 
various side effects, such as a toxicity with 
respect to a liver and a kidney and non-specific 
immunosuppression, may express. 
However, objective of the invention is to provide 
the peptide which has a strong TGF-(beta-) like 
activity with few side effects rather than TGF- 
(beta-). 



[0 0 0 5] 



[0005] 



[ 5 [MEANS to solve the Problem] 

ft%W\z.£tit£s±%&<DB#)\t, According to this invention, the 

TfScT)— ( i ) above-mentioned objective, the following 

H-XT1 -Ala -XT 2 - general formula (I) 
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Pro -Cys -Cys -Val -X H-X t 1-Ala-X t 2-Pro-Cys-Cys-Val-X T 3-Gln-X 

T 3 -Gin - X T 4 T 4-Leu-Glu-X T 5-Y (I) 

— Leu — Glu — X T 5 — Y (In the Formula, X T 2 expresses the amino acid 

( I ) residue chosen from the group which consists 

(^^K X T 2 it Ser *5 J; of Ser and Ala, x T 3 expresses the amino acid 

Ala «£ 9 te&ffifrbMli'fti&T residue chosen from the group which consists 

5 / £ ^ L , X T 3 of Ser and Pro, x T 4 expresses the amino acid 

Ser joitF Pro X V t£%%$frtb residue chosen from the group which consists 

mi-fti&T 5 y U of Ala and Asp, x 1 1 and X t 5 express the 

X T 4 Ala jo«t Asp <fc 9 peptide fragment which consists of a 1-5 amino 

tb>Ml'£.ti : bT 5 J acid residue chosen from the group which 

3s£r&U Xt1 ioJzt^XfS consists of a single bond or 

tt^ft^ftlJM^* tcii Gly, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Ala, Val, Arg, Asn, Ser, ys,Thr,His,Tyr,Nle, and lie, respectively, y 

Phe, Pro, Leu, Glu, Asp, expresses a hydroxyl group or an amino group.) 

Lys, Thr, His, Tyr, Nle It is attained by providing the peptide or its salt 

joitN* He «t <9 ft&&frhMt£ shown above. 
tiZ l~5f@©T5: /m%&£ 
•JjfcS^^KSf^Sr^U Y 

* om. £ Um-t 5 £ t K J: o X 



[0 0 0 6] 

Ala : L-77->H 

Arg : L-T/^=-^B^ 

Asn : L-T^^y^r^S 

Asp : L-7*s*7*c s sWtm& 

Cys : L-Wf^«S 

Gin : L-^/u* $ 

Glu : L-^-;y^iS 

Gly : *s^ti8k 

His : L-txfi?yiS 



[0006] 

In this specification, the following symbol 

describes various amino acid residues. 

Ala :L- alanine residue 

Arg :L- arginine residue 

Asn :L- asparagine residue 

Asp :L- aspartic-acid residue 

Cys :L- cystein residue 

Gin :L- glutamine residue 

Glu :L- glutamic acid residue 

Gly : glycine residue 

His :L- histidine residue 
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Leu : L-P>f *WSU£ 

Lys : L-Vi/^»& 

Phe : L-7i^77^yB 

Pro : L-7°d y 

Ser : L— fe y ^SJS 

Thr : L— h U^yM 

Trp : L-hV7h7 7 

Tyr : L-fn->yM 

Val : L V >B£ 

Nle : L-y/wo^r^^aS 



THOMSON 

■■■■■^^j^M i TT 1 

DERWENT 

lie :L- isoleucine residue 

Leu :L- leucine residue 

Lys :L- lysine residue 

Phe :L- phenylalanine residue 

Pro :L- proline residue 

Ser :L- serine residue 

Thr :L- threonine residue 

Trp : L-tryptophan residue 

Tyr :L- tyrosine residue 

Val :L- valine residue 

Nle :L- norleucine residue 

Moreover, in this specification, the amino acid 

residue of the N terminal is positioned in 

left-hand side in the amino acid sequence of a 

peptide according to a conventional method, the 

amino acid residue of a C terminal describes 

that it is positioned in right-hand side. 



[0 0 0 7] 

±IE-^ (I) -C^StbS'* 
^K©5*>, TSB-JttS; (I 
I) 

H-X T 6 -A-X T7 -Y 
(I I) 

(5£cK Att5£(l) : Ala Ala Pro 
Cys Cys Val Pro Gin Ala Leu 
Glu (ia^lj#^ : 1) -C*$*L 
S^^KWf^-, S; (2) : Ala 
Ser Pro Cys Cys Val Pro Gin 
Asp Leu Glu (@B?iJ#-^ : 2) 

*t ( 3 ) : Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu (IB^J 
: 3) T^ti^T^ K 
«rJt£^U x T6 ssit/x T 



[0007] 

Following-general-formula (II) among the 
peptides shown with above-mentioned general 
formula (I) 

H-X T 6-A-X T 7-Y (II) 
(In the Formula, A is a peptide fragment shown 
by Formula (1 ):Ala Ala Pro Cys Cys Val Pro Gin 
Ala Leu Glu (sequence number: 1), formula (2): 
The peptide fragment shown by Ala Ser Pro 
Cys Cys Val Pro Gin Asp Leu Glu (sequence 
number: 2) 

Or Formula (3): The peptide fragment shown by 
Ala Ser Pro Cys Cys Val Ser Gin Asp Leu Glu 
(sequence number: 3) 

These are expressed, x T 6 and X T 7 express 
the peptide fragment which consists of a 1-5 
amino acid residue chosen from the group 
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7 i$ J £ti : £til¥-&'&$.tilt which consists of a single bond or 

Gly, Ala, Val, Arg, Asn, Gly,Ala,Val,Arg,Asn,Ser,Phe,Pro,Leu,Glu,Asp,L 

Ser, Phe, Pro, Leu, Glu, ys.Thr.His.Tyr.Nle, and He, respectively, y 

Asp, Lys, Thr, His, Tyr, expresses a hydroxyl group or an amino group.) 

Nle *3 <fc XI lie «£ U ft h The peptide shown above is desirable. 

[00 08] [0008] 

^^WcJ; ^SH&^ti/S-^T^- The representative example of the peptide 

K^f^0!l£r&(£?Fi~o which this invention provides is shown next. 

#.(4) :Asn Pro Gly Ala Ser Ala Formula (4): Asn Pro Gly Ala Ser Ala Ala Pro 

Ala Pro Cys Cys Val Pro Gin Cys Cys Val Pro Gin Ala Leu Glu (sequence 

Ala Leu Glu (gSffil&^r : 4 ) , number: 4), formula (5): Ala Ala Pro Cys Cys Val 

5£(5) : Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro Leu Pro He Val 

Pro Gin Ala Leu Glu Pro Leu (sequence number: 5), formula (6): Ala Pro Glu 

Pro lie Val (§fl£iJ#-5§- : 5 ) , Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 

^ ( 6 ) : Ala Pro Glu Ala Ser Ala Leu Glu (sequence number: 6), formula (7): Ala 

Ser Pro Cys Cys Val Pro Gin Ser Pro Cys Cys Val Pro Gin Asp Leu Glu Pro 

Asp Leu Glu (Sfi^J#-§- : 6 ) , Leu Pro He Val (sequence number: 7), formula 

a£ ( 7 ) : Ala Ser Pro Cys Cys (8): Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys 

Val Pro Gin Asp Leu Glu Pro Val Ser Gin Asp Leu Glu Pro Leu Thr He Leu 

Leu Pro He Val (SB^iJ#-^- : 7 ) , (sequence number: 8) 

& ( 8 ) : Asn Pro Gly Ala Ser Ala And formula (9): Asn Pro Gly Ala Ser Ala Ser 

Ser Pro Cys Cys Val Ser Gin Pro Cys Cys Val Ser Gin Asp Leu Glu Pro Leu 

Asp Leu Glu Pro Leu Thr He Pro lie Leu (sequence number: 9). 
Leu (EyiJ## : 8) *3«ktf 
^ ( 9 ) : Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin 
Asp Leu Glu Pro Leu Pro lie 
Leu (E?iJ## : 9) 0 

[00 0 9] [0009] 
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^WC^T'f- KOi&fiM^ The salt of the peptide of this invention is a salt 

$)\zff?$&tiZ)tiiLT*fo 19 n which it accepts physiologically. 

4St LT(i, #JxJi\ 4£B^ Sit As its salt, it is a salt with acids, such as the 

§^ #IB£, Ills S5I^ "^1/ hydrochloric acid, a sulfuric acid, a phosphoric 

7~?— /^B^ £8^ acid, lactic acid, tartaric acid, a maleic acid, a 

y >^B£ % ^ru^i/ fumaric acid, an oxalic acid, malic acid, a citric 

§£ N ^>iS£&<t*Og£<i: co acid, an oleic acid, and a palmitic acid, for 

Jfi;-fh!J#i^ #y^A x # example.; 

yi^ # A N T/ir^ — ty J*t£}£<0 The hydroxide of alkali metals, such as sodium, 

Tfrft y ^H^/cteT/i^ y ± potassium, calcium, and aluminium, or 

®^M^)7K^t:#?Sfc(i^^±^ alkaline-earth metal, or salt with the carbonate; 

t <D$L ; h y ^"f-jVT ^ A salt with a triethylamine, a benzylamine, a 

y^7;^ i/m^y— jvt diethanolamine, a tert butylamine, a 

t-/f/V7;^ dicyclohexylamine, the arginine, etc. is 

^ u^^ri/jVT 5 >\ T/i^^r— mentioned. 
^ £ © £ ft ^ >6 * * *i 

So 



[0 0 10] 

ism, m^tmtt&f&fe^tct* 

r^^{b^^*M 2 * v^ - 

(T)J> m 641-694 
H (B8?P 62 ^ 5 ^ 20 P tte5fc 



[0010] 

The peptide of this invention is prepared by the 
procedure usually used in a synthesis of a 
peptide, for example, a solid-phase synthesis 
method, and the liquid-phase synthesis method. 
However, a solid-phase synthesis method 
simply on operation comes out, and there is (for 
example, refer to the Japanese Biochemical 
Society edition "chemistry (below) of the sequal 
and biochemistry experiment seminar 2 
protein", and Page 641-694 (May 20, Showa 62 
K.K. Tokyo Kagaku Dojin Co., Ltd. issue)). 



[0011] 



[0011] 

The manufacture by the solid-phase synthesis 
method of the peptide of this invention is 
combined with a polymer insoluble in reaction 
solvent, such as for example, a 



7/16/2003 



13/30 



(C) DERWENT 



JP6-25288-A 



c KMft-r a r % j m -& % 

Wt^a-COOHSSrit- 
jWi" 5 a - C O O HiW 

-f 5 r. <b «t o T HJS $ 5 o 
*t 5 ©a*»JKJ£&W)f!siJ1-S«£ 



THOMSON 

^^Wi 

DERWENT 

styrene-divinylbenzene copolymer, through the 
(alpha)-COOH group on which it has an amino 
acid corresponding to the C terminal of the 
peptide made into the objective. 
Subsequently, the operation which it is made to 
condense after protecting functional groups, 
such as (alpha)- amino groups other than the 
(alpha)-COOH group on which this amino acid 
or a peptide fragment has the amino acid or 
peptide fragment which goes and corresponds 
to this amino acid in the direction of N terminal 
of the peptide made into the objective, and is 
combined, a peptide chain is expanded by 
repeating in order operation of removing the 
protecting group which the amino group which 
forms a peptide bond of the (alpha)- amino 
group in this united amino acid or united peptide 
fragment etc. has. 

The peptide chain corresponding to the target 
peptide is formed, subsequently, this peptide 
chain is desorbed from a polymer. 
And the target peptide is obtained by removing 
a protecting group from the functional group 
protected, subsequently, it implements by 
purifying this. 

Here, it is desirable to perform simultaneously 
elimination of the desorption and the protecting 
group from the polymer of a peptide chain using 
hydrogen fluoride from a viewpoint which 
suppresses a side reaction. 
Moreover, it is effective to perform purification of 
the obtained peptide by the reversed phase 
liquid chromatography. 



[0012] [0012] 

t>tc^$£VM<D KO^fi, Moreover, the salt of the peptide of this 
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invention is prepared by utilizing normal salt 
generation reaction. 



10 0 13] 
££l&*fc-r5) tt, TGF-J3 



IS 



[0013] 

The peptide of this invention and its salt (these 
are hereafter called peptides roughly) have a 
TGF-(beta-) like activity a passage clear from 
the below-mentioned EXPERIMENT, and the 
low_toxic thing is confirmed in the toxic 
examination. 



[0 0 14] 



[0014] 

The peptides of the above result to this 
invention are useful for the treatment of 
fracture, a wound, a rheumatic arthritis, 
osteoarthritis, osteoporosis, a periodontal 
disease, multiple sclerosis, etc. 
Moreover, the peptides of this invention 
suppress the rejection after an organ transplant 
effectively. 



[0 0 15] [0015] 

^.%^<D^f- ##t\ The peptides of this invention can lighten the 

V '^'^'f'^E.MW^.. above-mentioned disease person's symptom by 

&MW1je., #f&fl;GE > administering to patients, such as fracture, a 

£55tefi^h;SE&if wound, a rheumatic arthritis, . osteoarthritis, 

~i~ <5 ^ t \z <£ 9 , ±iEfi!Jj&#<E> osteoporosis, a periodontal disease, and 

SEtfc£&#c1"3 £ t ^"C# 5o multiple sclerosis. 



[0 0 16] [0016] 

•^'ff K^co^^j^fStt^^co The dosage for an effective active expression of 

tc#>(D$L$-1k\t, tikffi, &%(D peptides changes with the illness, a patient's 

ft ~$~ seriousness, tolerances with respect to a 

iflCfcflgfcSi&s, WAl medicine, etc. 

B^TcilK 0. 01m g/kg~ However, they are normal adult 1 sunny and 
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2 g /kg -Cfc 9 , » * L < 14 0.01 microgram/kg - 2 g/kg. 

0 . 01/ig /kg~ 2 0 0 mg Preferably it is 0.01 microgram(s)/kg - 200 

/kgT*fo5o mg/kg. 



[0 0 17] 

®-$BMk LTfi^f- KISS: 
5 %7 K £*f fR-^S^Ifokft 



[0017] 

The solution obtained by dissolving peptides in 
solutions which can accept physiologically, such 
as 5-% glucose liquid and physiological saline, 
as an administration form is desirable, 
moreover, this solution may contain the various 
additive agent which it accepts 
pharmacologically. 



[0 0 18] 



[0018] 

As the administration procedure, an intravenous 
administration, a subcutaneous administration, 
an abdominal-cavity administration, the 
administration in a joint, a percutaneous 
administration, etc. are mentioned, oral 
administration can also further do peptides 
capsulation or by liposome-izing. 



[0019] 



[0019] 



[HJftfll] [EXAMPLES] 

yf, HJSW^J: V^^M^M: Hereafter, an Example demonstrates this 

fcftiZ-MW-t&o &*5x invention concretely. 

fc£ n fri h (DMMMK <fc 9 PS^ £ In addition, this invention is not limited by these 

ftSfcWCfii&v^ Examples. 

[0 0 2 0] [0020] 

1 Example 1 

( 4 ) : Asn Pro Gly Ala Ser Ala Formula (4): The peptide shown by Asn Pro Gly 

Ala Pro Cys Cys Val Pro Gin Ala Ser Ala Ala Pro Cys Cys Val Pro Gin Ala 

Ala LeuGlu (Sfl^J## : 4 ) "C LeuGlu (sequence number: 4) was 
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fc<fc Unfile Lfc. 4 
- [N- (t-^ f^v^A^ 
- y -^^vvu- L -if 

0 . 7 0 5 V */\</ g (TO) 
/Wt : 9 9^1) 

mm mmr-fj* k- 

$ ^t-Boc-L-Glu(OBzl) ] 0. 

T a- ( t -^Y^r'yfDVifs^ 
M-L- if/V$ 5: V (t-Boc ^ 
fr* %. y), N— ( t 

—L — nyfi/ls 
[t-Boc n>T fi'). N— ( t — 

n y X [t-Boc 7°o y XL N- 

( t b* : yjj/i'tf~M - 
L-yyyy [t-Boc ^ v y 
y), n— u -:/!>=*- 

[t-Boc T^^7=¥V], n — 
( t - y" v * yf)/^=-jv) - 
o — ^<y -y )V- l -± v y 
[t-Boc ±vy), n — ( t 

hdrv^/V/tf-yV) -s- (p 
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compounded by the solid-phase synthesis 
method using the peptide automatic-synthesis 
apparatus. 

That is, 0.1 millimoles of the grain-shape resin 
(USA Applied Biosystems make, PAM glutamic 
acid, t-Boc-L-Glu (OBzl)) which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1) which it has at a ratio of 0.70 millimoles 
(resin)/g are used, 4 

-(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
glutamyl oxy methyl)- The amino acid was 
combined for the phenyl acetamide methyl 
group in order toward N edge of a peptide. 
For joint reaction, as an amino acid, the N T 
(alpha)-(t-butoxycarbonyl)-L- glutamine by USA 
Applied Biosystems (t-Boc glutamine), a 
N-(t-butoxycarbonyl)-L- leucine (t-Boc leucine), 
a N-(t-butoxycarbonyi)-L- proline (t-Boc proline), 
a N-(t-butoxycarbonyl)-L- glycine (t-Boc 
glycine), N-(t-butoxycarbonyl)-L- asparagine 
(t-Boc asparagine), N-(t-butoxycarbonyl)-0- 
benzyl- L- serine (t-Boc serine), the 
N-(t-butoxycarbonyl)-S-(p- methoxy benzyl)-L- 
cystein (t-Boc cystein), the 
N-(t-butoxycarbonyl)-L- valine (t-Boc valine), 



and 1 millimole 

N-(t-butoxycarbonyl)-L- 

respectively. 



(t-Boc alanine) of 
alanines were used, 
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7* 7- J y (t-Boc i/xy-'fyh 
N - ( t - 7* V 3r i/iJ frX-fr) 
-L-/<Vy [t-Boc y<vy]> 
N - ( t - "f h * /WtJ?=/V) 
Ct-Boc 77 = 

[0 0 2 1 ] [0021] 

&hti1t'<7?- Ktciov^T#c5£ The desorption from de-protection and a 

#l±^7°f- Rffl?E0r$l£>HFK solid-phase was performed using the HF 

It^WlM^m^XMi^-Stm reactor I type by Peptide Institute. Inc., K.K., 

ffia»bOIHlBi&fTofc.. &£fife about the obtained peptide. 

$j£r 5: y tKT • ^7^- — ^ — Xtt The crude product was purified by the 

Mft'&fB^MW.fa? t 3 "^ h ^7 high-speed liquid chromatograph for the 

7 [JjvJ*: "tj^Z ? CI aliquoting made from the Millipore * Waters Inc. 

8 47X300 mm 7*\/y 7" (column: with a delta pack C1 8 47*300 mm prep 
^7^ 1 00 0 JbPJE^E- 3.— ^ pack 1000 pressurization module). 

#] -ettKLfc, #b)h/feffifi About the obtained purification peptide, it is a 

^-ff- K&fti&Kft^tfc^tt high-speed liquid chromatograph for the LC6AA 

®iL C 6 A^ffffii^jl^ffc^ n analysis by Shimadzu K.K. (column : attaching 

-7f^77 (*7A:fy-ft to Tosoh Corp. TSKgel ODS-80TM CTR CTR). 

A^SttfilT SKge I O D S Mobile phase: The single peak was shown by 

— 80TM CTR, ^KtB : 18.8min when the trifluoroacetic acid was 

MJ7/!/3fnS^0. 05f attached to the mixed solvent (acetonitrile 

i%'a ; lt57t b~hV frb density was changed from 5 volume % to 50 

7k<DMik$&]£ (Tir h= b V volume % in 30 minutes) of the acetonitrile 

3 0 ^ffl-C 5 &M%frb which contains 0.05 volume %, and water. 

5 0 &1k% K&fb £ ] left The molecular weight of the purification peptide 

Lfc bZ.h, 1 8 . 8 min \z.^.— for which it required by the FAB method mass 

<7}fc°— ?tf7jk£titc 0 FAB& spectrum was 1527 (theoretical value: 

WW£«fc D#*fcifflf 1527.72). 
m^-f^- Ktf>#T-*fi 15 2 7 
-C&ofc (ffil&jfi : 1 5 2 7. 
7 2) 0 
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[0 0 2 2] 
%HSM 2 ~ 6 *5 «fc l>*ifc$fc#<J 1 
it ( 5 ) : Ala Ala Pro Cys Cys Val 
Pro Gin Ala Leu Glu Pro Leu 
Pro lleVal {mm^ : 5 ) "C 

5t ( 6 ) : Ala Pro Glu Ala Ser Ala 
Ser Pro Cys Cys Val Pro Gin 
Asp Leu Glu (BB?IJ#-^ : 6 ) 

3), 5$ (7) : Ala Ser Pro Cys 
Cys Val Pro GlnAsp Leu Glu 
Pro Leu Pro lie Val (mm 
7) -C^StlS^^K (H 
MM 4 ) , 5£ ( 8 ) : Asn Pro Gly 
Ala Ser Ala Ser Pro Cys Cys 
Val Ser Gin Asp Leu Glu Pro 
Leu Thr lie Leu (E^J#^- : 8 ) 

5), ^ (9) : Asn Pro Gly Ala 
Ser Ala Ser Pro Cys Cys Val 
Ser Gin AspLeu Glu Pro Leu 
Pro He Leu (E?U## : 9 ) "C 

*3 (10) : Gly Pro Cys 
Pro Tyr lie Trp Ser Leu Asp Thr 
Gin Tyr Ser (E*lJ#-£ : 10) 
X^ZtiZ^??- KOttfcflll) 



[0022] 

Example 2-6 and Comparative Example 1 
Formula (5): Peptide (Example 2) shown by Ala 
Ala Pro Cys Cys Val Pro Gin Ala Leu Glu Pro 
Leu Pro lleVal (sequence number: 5), formula 
(6): Peptide (Example 3) shown by Ala Pro Glu 
Ala Ser Ala Ser Pro Cys Cys Val Pro Gin Asp 
Leu Glu (sequence number: 6), formula (7): 
Peptide (Example 4) shown by Ala Ser Pro Cys 
Cys Val Pro GlnAsp Leu Glu Pro Leu Pro He Val 
(sequence number: 7), formula (8): Peptide 
(Example 5) shown by Asn Pro Gly Ala Ser Ala 
Ser Pro Cys Cys Val Ser Gin Asp Leu Glu Pro 
Leu Thr He Leu (sequence number: 8), formula 
(9): Peptide (Example 6) shown by Asn Pro Gly 
Ala Ser Ala Ser Pro Cys Cys Val Ser Gin 
AspLeu Glu Pro Leu Pro lie Leu (sequence 
number: 9), . and formula (10): Peptide 
(Comparative Example 1) shown by Gly Pro 
Cys Pro Tyr He Trp Ser Leu Asp Thr Gin Tyr Ser 
was compounded by the procedure similar to 
Example 1 (sequence number: 10). 



[0 0 2 3] [0023] 

HJ&#J2 jo &TfiM1&W4~?\*4 In Example 2 and Example 4, it is 4. 

- [N— (t-y"h ^v'*;^' -(N-(t-butoxycarbonyl)-L- valyl oxy methyl)- 0.1 

=-jv) — l —s< V frif^ri/t f- millimoles (USA Applied Biosystems make, 
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fvwS&O. 6 8 5: V^r/ls/g 

mm) (Dm&x^-rz*?-^ 

y- i? tr= /v-rZ-y-M. y&M&fa 
{7- f- u y 1 iy tr=/w< ^-t? ^ 
©WfiJc^/VJt : 9 9*1-1) A»b 

K • ^-^TAXffiR, P 
AMs< ]) y, t-Boc-L-Val ) 0 . 

i ^ y*/i>%m\ mmm3x* 

\t4- [N- (t-^b^* 
yV/K — JV) — y—^<y — L 

7 * ^yVTir h T 5 

* 0 . 7 0 $ V ^/ g (AMI) 

otM£-ewi" 5 * u y - v 5 f 

~/W<^-fe?>*i-&#: [XT' is 

yt iy\f^j^y-\fy(D^^ 

frit : 9 9*t.l) *>f)WW 
« (*|77'7^ Y-'U* 

$ i/gU-Boc-L-GMOBzl) ) 0 . 

1 5 y-=Evu£/flv\ Hlte0!l5S. 
TJ ? HM6-e(i4- [n- (t 
-7* h*y%^=-M -L- 

0 . 6 85!) ^/ g («fjffi) 

(Dm&X'ft-f- %x?-yy-is\? 
-s^y-My&m&W- 

;uit : 9 9*tl) frbt&ZWk 
W (*l77°7'f K-aW* 
a XtfcfiK PAMn^-y 
t-Boc-L-Leu ) 0 . H!i 
^/I'fc/flvv J£tfc#iJ 1 "CM: 4 - 



PAM valine, t-Boc-L-Val) of grain-shape resin 
which consists of a styrene-divinylbenzene 
copolymer (composition molar ratio of styrene 
and divinylbenzene: 99 to 1 ) which has a phenyl 
acetamide methyl group at a ratio of 0.68 
millimoles (resin)/g are used, in Example 3, it is 
4. -(N-(t-butoxycarbonyl)-(gamma)- benzyl- L- 
glutamyl oxy methyl)- 0.1 millimoles (USA 
Applied Biosystems make, PAM glutamic acid, 
t-Boc-L-Glu (OBzl)) of grain-shape resin which 
consists of a styrene-divinylbenzene copolymer 
(composition molar ratio of styrene and 
divinylbenzene: 99 to 1) which has a phenyl 
acetamide methyl group at a ratio of 0.70 
millimoles (resin)/g are used, in Example 5 and 
Example 6, it is 4. -(N-(t-butoxycarbonyl)-L- 
leucyl oxy methyl)- 0.1 millimoles (USA Applied 
Biosystems make, a PAM leucine, t-Boc-L-Leu) 
of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1) which has a phenyl acetamide methyl group 
at a ratio of 0.68 millimoles (resin)/g are used, in 
Comparative Example 1 , it is 4. 
-(N-(t-butoxycarbonyl)-O- benzyl- L- seril oxy 
methyl)- 0.1 millimoles (USA Applied 
Biosystems make, PAM serine, t-Boc-L-Ser 
(Bzl)) of grain-shape resin which consists of a 
styrene-divinylbenzene copolymer (composition 
molar ratio of styrene and divinylbenzene: 99 to 
1) which has a phenyl acetamide methyl group 
at a ratio of 0.72 millimoles (resin)/g were used. 
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tf75 K^^/vSSrO. 7 2 
t-Boc-L-Ser(Bzl)] 0 . 1 S V * 



[0 0 2 4] 

T-fyA K • ^m7AX 
*±®1<DN- ( t b^rv-^/V 
#'~/V) -O- ( 2 -^o*^ 
^^v^^^A--^— A) -L 
-fo->y [t-Boc ^-p^V], 
N - ( t -7* h^rv^y^-A') 
-L-'fyn/fV>' [t-Boc >f 

y o-f N n - (t-y'h^- 

*s # /V/K ^ A) — v — ^ ^ vvi' 

- L - % y sWl [t-Boc if 

K vm, N- ( t -7h* 
is jj^tf - j3 - / <yv ; ;v 

- L-T Xs<y3?^ (t-Boc 
T^7^^»3, N T a - ( t 

b^^/M^/i') -Nlnd 
-zJvi^A—L- h y 7°h77 
V [t-Boc h!i/h77^) £ 



[0024] 

As an amino acid, it adds to what was used in 
Example 1. Moreover, the 

N-(t-butoxycarbonyl)-0-(2-bromo 
benzyloxycarbonyl)-L- tyrosine by USA Applied 
Biosystems (t-Boc tyrosine), the 
N-(t-butoxycarbonyl)-L- isoleucine (t-Boc 
isoleucine), n-(t-butoxycarbonyl)-(gamma)- 
benzyl- L- glutamic acid (t-Boc glutamic acid), 
N-(t-butoxycarbonyl)-(beta)- benzyl- L- aspartic 
acid (t-Boc aspartic acid), n T 
(alpha)-(t-butoxycarbonyl)-Nlnd-formyl- 
L-tryptophan (t-Boc tryptophan) were used. 
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[0 0 2 5] [0025] 

# h titzZM'tKD^y?- K(d In Example 1 , the desorption from de-protection 

ov^T^!ii0il 1 t'fctT-S 1 IrIAI and a solid-phase was similarly performed 

icLXIfoi&BtWfabcDli&ffl. about each obtained peptide, and the crude 

&4!\<\ fe£/M>£*t®ILfc 0 product was purified. 

-^^•^tt^ffiSi^T 0 ^ Kl-ov^ About each purification peptide, the elution time 

T\ ^tffffliftjif&fl^ in the high-speed liquid chromatograph for an 

y7{z.$otf%mMtifm&£WF analysis and the 

A B K^^t YMz.l.'&'ji determination-of-molecular-weight result by the 

T-iSiJ^ln^:^^ 1 t to FAB method mass spectrum are summarized in 

X7jk~t 0 Table 1 , and are shown. 

[0 0 2 6] [0026] 



m 1 1 [TABLE 1] 



SB I A 



2 tz U 


»tue$m 

(Bin) 








1) 


as*! 


# -T ft 




2 3 . 


9 


(5) 


16 2 0 


1 


6 2 0. 


9 7 


n&m 3 


1 8 . 


0 


(6 ) 


16 5 8 


1 


6 5 9. 


7 9 


%mm 4 


2 3 . 


8 


(7) 


16 8 0 


1 


6 8 0. 


9 8 




2 5 . 


5 


(8) 


2 112 


2 


115. 


3 8 


■Mm me 


2 5 . 


0 


(9) 


2 111 


2 


1 1 1. 


3 9 


tt&m i 


2 .3 . 


4 


(10) 


16 3 1 


1 


6 2 9. 


7 8 



First Table 

Example or Comparative Example; Elution time; Purification Peptide (Formula number; 
Molecular weight); (Theoretical value) 
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Example 2 



Comparative Example 1 



[0 0 2 7] 

f*»0tj 1 

BALB/cv^W 

'=fy%1s<}) : 3 u g 
/ml, 2-^/V*7°h^^/- 
/V : 5 0/i ^m^Skm : 1 
3 %OfiJ^T^tL^tl^#-r5 
RPMI - 1 6 4 Ot&mzftlk 
U 5 0 0 Ofa/V^JWW'B- 
•V 9 6 M-#SE 
U 7%CO i2 #fiT3 7^ 

JfeODNA&SHttU 

SrSH^-f- 5 r <b K: i <9 £$HJfi£jc 

OOng /mk T G F - 0 (4 1 
ng/ml <Z>M{£&3 J; 5 

iifjia y ^AiM 

l/jj-t/* y VA<D^£#P;tfc ? 
^/wo^iWJiaStoJiAPSr lib 
t\ K*fcliTGF-)5 



[0027] 

Experiment 1 

The growth-inhibition examination of the 
A-concanavalin-A irritation mouse spleen cell 
The BALB/c-mouse spleen cell is dispersed to 
RPMI-1640 medium which contains at 
A-concanavalin-A:3 microgram/ml, 
2-mercaptoethanol:50 micronM, and a 
foetal-bovine-serum: 13% ratio, respectively, it 
dispenses on 96 well plate at a ratio of 5000 
piece / well, 7% CO 1 2 - it cultivated for seven 
days at 37 degrees C in presence. 
DNA of a living cell is labeled with propidium 
iodide after cultivating, the living cell number 
was counted by measuring a fluorescence 
intensity. 

The peptide added 100 microgram(s)/ml and 
TGF- (beta-) just before the A-concanavalin-A 
irritation, respectively so that it might become 
the density of 1 ng/ml. 

The increase in the living cell number of the well 
which added only the A concanavalin A with 
respect to the well which does not add the A 
concanavalin A is set to 1 , the reduction of the 
living cell number when adding a peptide or 
TGF- (beta-) was expressed as a suppression 
rate. 

A result is shown in Table 2. 



[0 0 2 8] 
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[%2] [TABLE 2] 



% 2 m 





^ 7 *■ K 


afti* <») 










TCF-/5 


8 5 
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s (4) ts^ns^^f K 


6 0 


mmw 2 


S (5) TS^ns^^f K 


7 0 


mmm 3 


s (6) tssns't^f k 


6 5 




* (7) ■easti**?* K 


7 3 




s (8) -es^n*^^^ k 


7 0 




£ (9) ts^nj^^f-K 


7 2 


Jfc«« 1 




2 



Second Table 

Example or Comparative Example; Peptide; Suppression rate 
Example 1; Peptide expressed with formula (4) 



Comparative Example 1; ... 



[0 0 2 9] [0029] 

%2^(D h3o*9 , TGF-j3£) As opposed to the suppression rate of TGF- 

#]ffrj^s^ 8 5 %"Cfc5tf)M#t L- (beta-) being 85 % as Table 2, the suppression 

^ife^J 1 6 ~? 1# rate of the peptide obtained in Example 1- 

tlfc^^ KCQMTO 6 0 % Example 6 is 60 % - 73 %. 

~7 3%"Cfe t 9> ^^^O^y It is clear that the peptide of this invention 
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^- K^TGF-j3WM 
1-r k\*WbfrX»ht> 0 



7F shows TGF-(beta) -like activity. 



[0 0 3 0] 

fiWJ2 



[0030] 

Experiment 2 



l&j&t&Mk The colony formation examination in soft agar 

2.5ng/ml OEGF, 10% NRK-49F cell is scattered at a ratio of 1000 

(D^Fffej/iiklnRlf 0 . 5 %(DM piece / Petri dish at a Petri dish with a diameter 

^Sr-^ip-l' — ^/vOMEMtgi of 10 cm to the MEM medium of the eagle 

CNRK-4 9F !fflflc3$r 10 0 containing 2.5-ng/ml EGF, 10% of foetal bovine 

0 — v<D%\\&-£W& 1 serum, and 0.5% of agar, in presence of 7% CO 

0 cm <D is* — WcJR# , 7 % i 2, it cultivated for seven days at 37 degrees 

COI2 #fiT3 7tt'7 0P B 1 C. 

t&HLfc ^a-h^yH/^K A living cell is colored by the neutral red, the 

-CdyWJI&£!fe'fe U 3 c — — 1 ratio of a colony of having the diameter of 70 

0 OMhtc *) (D 7 0 n mKi(D micromerter or more per 100 colonies was 

fi^^W'f'S = & =■— ©ftf-a-Sr searched for. 

j££>fc 0 t©^, Hfts^Jlt 5 Consequently, when the peptide obtained in 

Uhtitc^-y^- KSr3 0 0 n g Example 1 is added by 300 microgram(s)/ml 

/ml ©ftlt-Ctfobn Lfc £ § density, an average of 58% of colony is formed, 

5 8 %<D 3 n ~— ftiffifa £ compared with an average of 33% of the control 

ti, &Ii>WJXl bftv^n > h n— which nothing adds, colony formation was 

/VCQipi^ 3 3 % t Ittfc bttl promoted significantly. 
K a p £ tifc 0 

[0 0 3 1] [0031] 



[ADVANTAGE of the Invention] 

-fcWJWz. X V fi^'^ixS^y^- The peptides which this invention provides are 

KUte^ #J^. #3§t£$! effective in the treatment of fracture, a wound, 

ftii, y ^-r^HtMtfiifc, multiple sclerosis, a rheumatic arthritis, 

ttMSfislE, fftlJE, IfrJSHSft osteoarthritis, osteoporosis, a periodontal 

MiMT-fci?, disease, etc. 

S^fll^©i§iteRJiSS:Sb^W^ Moreover, the rejection after an organ 

JUSiJ-f" -5 £ i *s x* # 5 o transplant can be suppressed effectively. 
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[0 0 3 2] [0032] 



m$m] [SEQUENCE TABLE] 

lE^'JIl^ : 1 Sequence number: 1 

SBJU©^£ : 1 1 Sequence length: 11 

ga^ijoM ; T 5 J Wl Sequence type: Amino acid 

b/Ku : Topology: Linear 

ifi^jOfiiSI : ^-f^f- K Type of sequence: Peptide 

sm 

Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 

15 10 

Sequence 



[0 0 3 3] [0033] 

iS£iJ#-£§- : 2 Sequence number: 2 

iB^JOg^ : 1 1 Sequence length: 11 

Sfl^iJoM :7?/i Sequence type: Amino acid 

h/tfp : Topology: Linear 

M&loWM : K Type of sequence: Peptide 

mm 

Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

1 5 10 

Sequence 



[0 0 3 4] [0034] 

Sfi?'J#-§* : 3 Sequence number: 3 

S#|J©^£ : 1 1 Sequence length: 11 

gfl^ij©^ : 7;/i Sequence type: Amino acid 

h /Kp is— : B:^^ Topology: Linear 

@B£iJ©fMg : K Type of sequence: Peptide 
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Ala Ser Pro Cys Cys Val Ser Gin Asp Leo Glu 

1 5 10 



Sequence 



[0 0 3 5] [0035] 

SE^JH^ : 4 Sequence number: 4 

iB^JOflr^ : 1 6 Sequence length: 16 

@E?|J<£>M : 7^yi Sequence type: Amino acid 

h *ftp i/— : Topology: Linear 

SB^iJcOflS : -^7°^- K Type of sequence: Peptide 

SB^iJ Sequence 

Asn Pro Gly Ala Ser Ala Ala Pro Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val 

Cys Cys Val Pro Gin Ala Leu Pro Gin Ala Leu Glu 

Glu 15 10 

1 5 15 

10 15 



[0 0 3 6] [0036] 

SE^'JII^ : 5 Sequence number: 5 

@E£'J<£>;5:£ : 1 6 Sequence length: 16 

SB^iJco^ : 75 Sequence type: Amino acid 

b stf p i/— : EIK^ Topology: Linear 

Sfl^'JcDfliS : ^-y"^ K Type of sequence: Peptide 

SS^iJ Sequence 

Ala Ala Pro Cys Cys Val Pro Ala Ala Pro Cys Cys Val Pro Gin Ala Leu Glu 
Gin Ala Leu Glu Pro Leu Pro lie Pro Leu Pro lie Val 

Val 1 5 10 

1 5 15 
10 15 



[0 0 3 7] [0037] 

@E^'J#-§- : 6 Sequence number: 6 

SE^IJOS^ : 1 6 Sequence length: 16 



7/16/2003 



27/30 



(C) DERWENT 



JP6-25288-A 



THOMSON 



DERWENT 



Ifl£iJ<Dl^ : T 5 / fflt Sequence type: Amino acid 

h 7$ n v?— : ji;^^ Topology: Linear 

J£ffi\<Dffi& : K Type of sequence: Peptide 

Sequence 

Ala Pro Glu Ala Ser Ala Ser Pro Ala Pro Glu Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Pro Gin Asp Leu Pro Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 

[0 0 3 8] [0038] 

I2?'J#-§- : 7 Sequence number: 7 

SB?iJwfi:$ : 1 6 Sequence length: 16 

SS^'Jco^ : T 5 / S£ Sequence type: Amino acid 

h tK p *J>— : Topology: Linear 

SS^'JcD^m : ^7°^ K Type of sequence: Peptide 

@a^'J Sequence 

Ala Ser Pro Cys Cys Val Pro Ala Ser Pro Cys Cys Val Pro Gin Asp Leu Glu 

Gin Asp Leu Glu Pro Leu Pro Pro Leu Pro lie Val 

lie Val 1 5 10 

1 5 15 

10 15 

[0 0 3 9] [0039] 

BB^'Jfi^ : 8 Sequence number: 8 

I2^|J©^$ : 2 1 Sequence length: 21 

IB^iJcd^ : T ^ J §t Sequence type: Amino acid 

b/Kn -y— : JlH^ Topology: Linear 

U£$WM& : ^7°^ K Type of sequence: Peptide 

SB^'J Sequence 

Asn Pro Gly Ala Ser Ala Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 

Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 

Glu 1 5 10 

1 5 15 

10 15 Pro Leu Thr lie Leu 

Pro Leu Thr lie Leu 20 
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[0 0 4 0] 

mm%- : 9 
mwmz ■. 2 1 

h#nv?- : mm.® 



[0040] 

Sequence number: 9 
Sequence length: 21 
Sequence type: Amino acid 
Topology: Linear 
Type of sequence: Peptide 
Sequence 

Asn Pro Gly Ala Ser Ala Ser Pro Asn Pro Gly Ala Ser Ala Ser Pro Cys Cys Val 
Cys Cys Val Ser Gin Asp Leu Ser Gin Asp Leu Glu 



Glu 
1 

10 

Pro Leu Pro lie Leu 
20 



15 



1 

15 

Pro Leu Pro lie Leu 
20 



10 



[0 04 1] 

SB?iJ#-t : 1 0 
Un<D&£ : 1 4 



[0041] 

Sequence number: 10 
Sequence length: 14 
Sequence type: Amino acid 
Topology: Linear 
Type of sequence: Peptide 
Sequence 

Gly Pro Cys Pro Tyr He Trp Ser Gly Pro Cys Pro Tyr He Trp Ser Leu Asp Thr Gin 
Leu Asp Thr Gin Tyr Ser Tyr Ser 

1 5 15 10 

10 
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